Noradrenaline induces CX3CL1 production and release by neurons.
CX3CL1 is a chemokine for which neurons constitute its primary source within the brain. Besides acting as a chemokine, CX3CL1 regulates multiple processes and is known to inhibit microglial activation. Because of this, CX3CL1 is considered as a messenger used by neurons to communicate with microglia. Similarly, the neurotransmitter noradrenaline reduces microglial activation and production of neurotoxic agents. Based on this, the regulation of neuronal CX3CXL1 by noradrenaline was analyzed. In primary cortical neurons, noradrenaline induced the accumulation of CX3CL1 protein and mRNA. Noradrenaline also increased CX3CL1 in its soluble form despite the inhibition of the activity and synthesis of ADAM10 and ADAM17, the main proteases known to cleave CX3CL1 from the neuronal membrane. Noradrenaline-treated neurons displayed a higher degree of dendritic arborization and a characteristic accumulation of CX3CL1 in the dendritic bifurcation zones. The soluble CX3CL1 produced by neurons after noradrenaline treatment, reduced the accumulation of nitrites in microglia. These findings indicate that NA anti-inflammatory actions are mediated by neuronal CX3CL1. In addition, CX3CL1 seems to be involved in the development of neuronal processes stimulated by noradrenaline.